and would not change our observed relative Pliocene changes, on which our study focuses on.
Preservation of foraminiferal tests
It is well known that calcite dissolution is critical for foraminiferal Mg/Ca, and selective Mg/Ca 2+ -ion removal starts well above the lysocline 18 . We therefore selected our core sites from well above the critical Δ[CO Fig. 1a, b) . We take this anti-correlation as evidence that our SST Mg/Ca records were not affected by calcite dissolution processes throughout the Pliocene. Rather, it might be speculated that the test weights might have been controlled by changing surface ocean processes. Recent studies suggested a relationship of test weights and surface water [CO 3 2-] conditions 21, 22 , as well as a study 22 observed a correlation of test weights and SST Mg/Ca during the last 22kyrs due to changes in surface water [CO 3 2-] conditions. This relationship might also apply during the Pliocene at our sites.
Age models
We used the initial mbsf scale (meter below sea surface) for establishing the age models for our sites as there were no composite depth records available. That means that e.g. coring gaps, overcoring and disturbing of the upper sediment (up to ~2 m equivalent to ~0.2 Ma) might occur in the beginning of each core section 23 . Hence, we decided to reject those samples from the beginning of each core section in case they overlapped with the preceding core depths in order to gain a continuous depths record of each site.
Site 516A
For an initial age control we selected nannofossil (depths from ref. 24 ) and planktic foraminiferal biodatums (depths from www.odsn.de) and updated them according to the ATNTS time scale 25 . For further improvement of the biodatum-based age model, we 
Site 552A
To achieve a robust age model for DSDP Site 552A, we generated a benthic δ 18 O C. wuellerstorfi record with a temporal resolution of ~9 kyrs for the studied time interval (S- Fig. 3a) Supplementary References:
